CHAPTER 12 

Protein-Energy Malnutrition 
and Weight Loss 


KEY TEACHING POINTS 

Classic findings of malnutrition (marasmus and kwashiorkor) are uncommon 
in malnourished patients from the industrialized world. Instead, hospitalized 
patients with malnutrition present with decreased muscle mass (evident from 
limb circumference measurements) and decreased grip strength. 

Decreased muscle mass and grip strength both accurately predict increased 
morbidity and mortality after major surgery. 

In patients with involuntary weight loss, 65% have a responsible organic dis¬ 
order, which is usually evident during the initial history, physical examination, 
and laboratory testing. 

Significant underestimation of weight loss by the patient increases the prob¬ 
ability of organic disease; significant overestimation increases the probability 
of nonorganic disease. 


PROTEIN-ENERGY MALNUTRITION 


I. INTRODUCTION 

The most common cause of malnutrition worldwide is inadequate food supply, although 
in industrialized countries, malnutrition usually reflects increased nutrient loss (e.g., 
malabsorption, diarrhea, nephrotic syndrome), increased nutrient requirements (e.g., 
fever, cancer, infection, or surgery), or both. Among patients admitted to surgical ser¬ 
vices in industrialized nations, 9% to 27% exhibit signs of severe malnutrition. 


II. THE FINDINGS 

In children of developing nations, there are two distinct syndromes of protein- 
energy malnutrition: marasmus (profound weight loss, muscle wasting, and fat wast¬ 
ing) and kwashiorkor (abdominal distension, edema, and hypopigmented hair). In 
industrialized countries, however, most malnourished patients have less dramatic 
symptoms and present instead with combinations of low body weight, atrophy of 
muscle and subcutaneous fat, weakness, and various laboratory abnormalities (e.g., 
low albumin or other serum proteins). 

A. ARM MUSCLE CIRCUMFERENCE 

Arm muscle circumference (AMC) is a decades-old anthropometric measurement 
of the amount of muscle in the arm, which theoretically reflects the total amount 
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of muscle or protein in the body. The clinician measures the upper arm circumfer- 
ence (C a , using a flexible tape measure) and the triceps skinfold thickness ( h , using 
calipers) and estimates AMC with the following formula:* 

AMC = C a - nh 

Age- and sex-standardized values of the normal AMC have been published. ’ 
The technique for forearm muscle circumference is similar. 

B. GRIP STRENGTH 

Based on the hypothesis that malnutrition influences the outcome of surgical 
patients and that muscle weakness is an important sign of malnutrition, Klidjian 
et al. in 1980 investigated 102 surgical patients and demonstrated that hand grip 
strength accurately predicts postoperative complications.^ In their method, the 
patient squeezes a simple handheld spring dynamometer 3 times, resting 10 sec¬ 
onds between each attempt, and the clinician records the highest value obtained. 
(Patients with arthritis, stroke, or other obvious causes of weakness are excluded.) 

Age- and sex-standardized values of normal grip strength have been published. 3 
Clinical studies of grip strength usually test the nondominant arm, but this may be 
unnecessary because studies show both arms are similar. 3 

Historically, clinicians measured grip strength by rolling up an adult aneroid 
blood pressure cuff (making a cylinder of about 2 inches in diameter with rubber 
bands on each end), inflating the cuff to 20 mm Hg, and then asking the patient 
to squeeze the cuff. The subsequent sphygmomanometer reading (in mm Hg) is a 
measure of grip strength; formulas for converting these readings to dynamometer 
readings (in kilograms or pounds) have been published. 11 


III. CLINICAL SIGNIFICANCE 

EBM Box 12.1 addresses the accuracy of physical examination in predicting sig¬ 
nificant postoperative complications among patients undergoing major surgery. In 
these studies, complications are significant if they prolong hospital stay, threaten 
the patient’s life, or cause death (e.g., sepsis, wound infections, myocardial infarc¬ 
tion, or stroke). 

In these studies, the findings of reduced arm or forearm muscle circumference 
(likelihood ratio [LRs] = 2.5 to 3.2), reduced grip strength (LR = 2.5), and low body 
weight (LR = 2) all modestly increase the probability of postoperative complica¬ 
tions. Normal grip strength decreases the probability of complications (LR = 0.4). 
Interestingly, the presence of recent weight loss has little diagnostic value in pre¬ 
dicting complications, possibly because this finding not only identifies patients with 
weight loss from malnutrition (which should increase complications) but also over¬ 
weight patients who voluntarily lose weight before surgery (which should decrease 
complications). 


* Tills formula assumes that the arm is a cylinder of only skin and muscle (i.e., disregards the 
humerus). To derive this formula, (1) AMC = JKfi (dj = diameter of muscle component of the 
arm); (2) cfi = di — h (T = diameter of arm; h = skinfold thickness, which since the skin is 
pinched, actually includes a double layer of skin and subcutaneous tissue); and therefore (3) 
AMC = jzd\ = o(di - h) = izAi - Jth = C a - Jih. If the clinician desires to directly enter the 
skinfold thickness in mm (as it is measured), 0.314 is substituted for jz in the formula (i.e., 
AMC and C a are measured in centimeters). 
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O. 


EBM BOX 12.1 


Proteiri'Energy Malnutrition and Major Surgical 
Complications 


Finding 
(Reference )' 

Sensitivity 

(%) 

Specificity 

(%) 

Likelihood Ratio* 
if Finding Is 

Present Absent 

Body Weight 

Weight loss >10% 4,, " l ° 

15-75 

47-88 

1.4 

NS 

Low body weight 4,8,9,11 

11-35 

83-97 

2.0 

NS 

Anthropometry 

Upper AMC <85% 
predicted 4,8,9 

26-38 

83-91 

2.5 

0.8 

Forearm muscle 
circumference <85% 
predicted 4,8,9 

14-42 

85-97 

3.2 

0.8 

Muscle Strength 

Reduced grip 

strength 4,5,8,9,12 " 15 

33-90 

46-93 

2.5 

0.4 


^Diagnostic standard: In each of these studies, disease is defined as a major postoperative 
complication, including instances prolonging hospital stay, threatening the patient’s life, or causing 
death. 

^Definition of findings (all findings from preoperative physical examination): For weight loss greater 
than 10%, (Recalled usual weight - Measured weight)/(Recalled usual weight) > 10%; for low 
body weight, weight-for-height is less than the normal lower limit, 11 less than 90% of predicted, 4 
or less than 85% of predicted; 8 ' 9 ' 14,15 for predicted AMC, standardized values published in 
reference 3; 3 for forearm muscle circumference less than 85%, <20 cm in men and < 16.3 cm 
in women; 4,9 and for reduced grip strength, specific thresholds differ but all correspond closely to 
published age- and sex-standardized abnormal values based upon reference 5. 

^Likelihood ratio (LR) if finding present = positive LR; LR if finding absent = negative LR. 

A/V1C, Arm muscle circumference; NS, not significant. 

Click here to access calculator 


LRs 


PROTEIN-ENERGY MALNUTRITION 

Probability 

Decrease Increase 

-45% -30% -15% +15% +30% +45% 


0.1 

i 


0.2 

i . 


0.5 

i i ■ 


1 


Normal grip strength 



10 

_j_ 


LRs 


Forearm circumference <85% predicted 
Upper arm circumference <85% predicted 
Reduced grip strength 
Low body weight 
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WEIGHT LOSS 


I. INTRODUCTION 

Involuntary weight loss reflects diuresis, decreased caloric intake, or the increased 
caloric requirements of malabsorption, glucosuria, or a hypermetabolic state. 
Organic disease is diagnosed in 65% of patients presenting with involuntary weight 
loss exceeding 5% of their usual weight (most commonly cancer and gastrointes¬ 
tinal disorders, although virtually any chronic disease may cause weight loss), and 
psychiatric disorders are diagnosed in 10% of patients (depression, anorexia ner¬ 
vosa, schizophrenia). In 25% of patients, the cause remains unknown despite at 
least 1 year of follow-ups. 16 ' 20 


II. CLINICAL SIGNIFICANCE 

Weight loss is rarely due to occult disease, and most diagnoses are made during the 
initial evaluation, including the patient interview, physical examination, and basic 
laboratory testing. 16 ' 17 ' 19 ’ 20 

In patients with involuntary weight loss, the presence of alcoholism (LR = 4.5) 
and cigarette smoking (LR = 2.2) increase the probability that an organic cause will 
be discovered during a 6-month follow-up, whereas prior psychiatric disease (LR = 
0.2) and a normal initial physical examination (LR = 0.4) decrease the probability 
of discovering organic disease. 21 Also, the patient’s perceptions of the weight loss— 
whether he or she significantly underestimates or overestimates it—help predict 
the final diagnosis. The patient is asked to estimate his or her weight before the 
illness ( W ) and the amount of weight lost (E). The observed weight loss (O) is the 
former weight ( W ) minus the current measured weight. Significant underestimation 
of weight loss, defined as (O - E) greater than 0.5 kg, predicts an organic cause of 
weight loss with a sensitivity of 40%, specificity of 92%, positive LR of 5.4, and 
negative LR of 0.6. 22 Significant overestimation of weight loss, defined as (E - O) 
greater than 0.5 kg, predicts a nonorganic cause of weight loss with a sensitivity of 
70%, specificity of 81%, positive LR of 3.6, and negative LR of 0.4. 

The references for this chapter can be found on www.expertconsult.com. 
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